. May-June-July (MJJ) and July-August-September (JAS) 30-year climatology of surface radiation (unit: Wm -2 ), heat flux components (unit: Wm -2 ) and PBL height (unit: m) averaged over irrigated area (land cover is 13 in Fig S7) ) for irrigation activity and each GHG scenario: historical without irrigation activity (a), RCP 4.5 without irrigation activity (b), RCP8.5 without irrigation activity (c), historical with irrigation activity (d), RCP 4.5 with irrigation activity (e) and RCP8.5 with irrigation activity (f). Averages for irrigated region (IRR) and North China Plain (box in plot, NCP) are indicated in each plot. Extent of irrigated area is shown in Supplementary Figure 1 . TWmax is maximum daily value from 6-hour running average for each day (bias correction described in Method). The figure was created using the NCAR Command Language (https://www.ncl.ucar.edu) Supplementary Figure 3 . Spatial distribution of ensemble mean of May-June-July 30-year climatology of TWmax ( o C) for irrigation activity and each GHG scenario: historical without irrigation activity (a), RCP 4.5 without irrigation activity (b), RCP8.5 without irrigation activity (c), historical with irrigation activity (d), RCP 4.5 with irrigation activity (e) and RCP8.5 with irrigation activity (f). Averages for irrigated region (IRR) and North China Plain (box in plot, NCP) are indicated in each plot. Extent of irrigated area is shown in Supplementary Figure 1 . TWmax is maximum daily value from 6-hour running average for each day (bias correction described in Method). The figure was created using the NCAR Command Language (https://www.ncl.ucar.edu) Supplementary Figure 4 . Spatial distribution of ensemble mean of July-August-September 30-year climatology of TWmax ( o C) for irrigation activity and each GHG scenario: historical without irrigation activity (a), RCP 4.5 without irrigation activity (b), RCP8.5 without irrigation activity (c), historical with irrigation activity (d), RCP 4.5 with irrigation activity (e) and RCP8.5 with irrigation activity (f). Averages for irrigated region (IRR) and North China Plain (box in plot, NCP) are indicated in each plot. Extent of irrigated area is shown in Supplementary Figure 1 . TWmax is maximum daily value from 6-hour running average for each day (bias correction described in Method). The figure was created using the NCAR Command Language (https://www.ncl.ucar.edu)
